For differentiation procedure 1 (Supplementary Figure S2) , hiPSC colonies were harvested using collagenase and cultured in suspension as cell aggregates for 7 days in bFGF-deficient DMEM/F12 medium with L-glutamine containing 20% KnockOut™ Serum Replacement, 100µM
non-essential amino acids, and 100µM ß-mercaptoethanol (bFGF-deficient hESC medium; all components from Life Technologies, Carlsbad, CA Figure S2) , hiPSCs were cultured in bFGFdeficient hESC medium for two days. On day 3, the cells were switched to MelDiff medium for an additional 4 days. On day 7, the cells were split onto fibronectin-coated plates and continuously cultured in the MelDiff medium. On day 14, cells were split again onto fibronectincoated plates and supplied with MelDiff medium containing 1 µM α-MSH for an additional 14 days. At the end of differentiation (around day 30), cells were maintained in MelM medium.
Fluorescence staining of cells with pluripotency-associated lectin UEA-I and antibodies
For staining somatic cells, hiPSCs and melanocyte differentiation derivatives, cells were rinsed with PBS and then fixed in PBS containing 4% paraformaldehyde for 25 minutes. For differentiation into each germ layer by embryoid body (EB) formation, pluripotent cell colonies were harvested and cultured in ultra low-attachment plates with FGF-deficient DMEM/F12 medium with L-glutamine containing 20% KnockOut™ Serum Replacement, 100µM nonessential amino acids, and 100µM ß-mercaptoethanol (all from Life Technologies, Carlsbad, CA) for seven days. On day eight, EBs were transferred onto gelatin-coated coverslips and cultured in the same medium for an additional 7 days. EBs were then fixed, permeabilized and incubated with antibodies against biomarkers relevant to the three germ layers. The procedures for staining using lectin and antibodies were previously described (Wang et al., 2011) . The biotinylated UEA-I was purchased from Vector Laboratories (Burlingame, CA). The primary antibodies used here were purchased from Santa Cruz (POU5F1 and NANOG), Millipore (SMA and AFP), R&D Systems (SOX17), Stemgent (Tra-1-81), Covance (βIII-Tubulin) and Novus Biologicals (NG2).
Teratoma formation and
The experimental procedures for teratoma formation of hiPSCs and histopathological examination of tumor tissue were previously described ( 
Western blot analysis
The experimental procedures for Western blot analysis were done according to published reports (Wang et al., 2008) , except that cell lysates were prepared using M-PER 
Gene expression profiling
Genome-wide gene expression profiling was performed using HT-12v4 Human Gene Expression BeadChips, according to the manufacturer's instructions (Illumina, Hayward, CA).
Data were filtered for detection P value <0.01 in GenomeStudio (Illumina, Hayward, CA), and normalized using LUMI package in R with the RSN (Robust spline normalization) method.
Qlucore Omics Explorer was used to perform differential gene expression analysis and hierarchical clustering.
SNP genotyping and CNV assessment
SNP genotyping was performed using the Omni5M Human SNP Genotyping BeadChip (Illumina, Hayward, CA), according to the manufacturer's instructions. CNV regions were identified using CNV Partition 3.2.0 algorithm (Illumina, Hayward, CA), with a minimum number of consecutive SNPs of 10 and a minimum CNV score of 100.
Measurement of cellular melanin content
Cells treated with 0, 1 and 3 µM α-MSH for 48 hours were collected, resuspended in PBS and counted. The cells ( 1x10 5 ) were pelleted from each sample, lysed with 100 µl of PBS containing 0.5% Triton X-100. The relative melanin content in the cells was determined by the spectrophotometric absorption of lysates at 450 nm.
Fontana-Masson staining
Cells were fixed with 4% paraformaldehyde for 25 minutes. The fixed cells were stained using a Fontana-Masson staining kit (Diagnostic Biosystems, Pleasanton, CA), according to the manufacturer's instructions.
Analysis of DOPA oxidase activity
Conditioned medium was collected from cells (1x10 
Three-dimensional human skin reconstruction
The experimental procedures for three-dimensional human skin reconstruction to evaluate the properties of derivatives of melanocyte differentiation were done according to published reports (Li et al., 2011) . Adult skin fibroblasts (HDF68 cells) were used as the fibroblast component to mix with bovine acid-extracted collagen I for creating the dermis-like structure in skin equivalents. HDF68i-505_Mel Diff cells were used as the melanocyte component to mix with HEK-a keratinocytes (ScienCell Research Laboratories, Carlsbad, CA) for growing the epidermis-like structure in skin equivalents. At the end of reconstruction, skin equivalents were fixed in formalin, paraffin-embedded and sectioned for histopathological examination and the staining of MART-1.
MLR assay
PBMCs were collected from the buffy coat that was obtained through centrifugation of whole- Columns, mean of triplicates in the experiment; bars, SD. Scale bars: 100 µm.
